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APPARATUS AND METHOD FOR
SIMULTANEOUSLY REPRODUCING
MULTIPLE AUDIO SIGNALS RECORDED
ON A SEMICONDUCTOR MEMORY CARD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an apparatus and method
for reproducing multiple audio signals using a semiconduc-
~ tor memory card. and more particularly to an apparatus for
reproducing muitiple audio signals using a semiconductor
memory card, wherein audio data is recorded on the semi-

conductor memory card, and several audio signals may be
simultaneously reproduced via several channels.

The present application for an apparatus for reproducing
multiple audio signals using a semiconductor memory card

is based on Korean Application No. 33101/1995 which is
incorporated herein by reference for all purposes.

2. Description of the Related Art

In conjunction with the recent increase of the packing
density in a semiconductor memory card. techniques for
using a light. thin and compact memory card as a recording
medium for storing and reproducing audio data or image
data have been suggested.

An apparatus for using the memory card in recording such
data is disclosed in U.S. Pat. No. 4.813,014 which describes
a technique for storing music data. Also, Korean Patent
Application No. 12148 filed by the present applicant in 1994
describes a portable recording and reproducing apparatus in
which a memory card is employed for recording audio
information. When audio data is reproduced from a memory

card. a single audio signal is reproduced via one designated
channel. Thus, the other audio signals recorded on the

memory card cannot be simultaneously reproduced.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide an
apparatus and method for simultaneously reproducing mul-
tiple audio signals from a memory card wherein, to solve the
above-described problem, audio data is recorded on a semi-
conductor memory card to reproduce a plurality of audio
signals via a plurality of channels.

It is another object of the preseat invention to provide an
apparatus and method for simultaneously reproducing sev-
eral audio signals by means of a single acoustical apparatus
in sound equipment using a semiconductor memory card.

To achieve the above objects of the present invention. an
apparatus for reproducing multiple audio signals includes a
recording medium recorded with compressed music data for
providing the music data selected under a predetermined
control and a key input section provided with various
function keys such as a record key, a selection key and a stop
key for selecting desired music. A system controlling section
generates a channel memory selection signal and read and
write clocks for controlling the simultaneous reproduction of
several pieces of music in the music data recorded on the
recording medium in accordance with the selection key of
the key input section. A memory controlling section gener-
ates an address for reading out the music data recorded on
the recording medium under the control of the system
controlling section. A data separating section receives the
multiple-selected music data from the recording medium
and stores or reads out the music data by channel in
accordance with the channel memory selection signal, read
clock signal and write clock signal output from the system
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controlling section. Expanding sections expand compressed
music data read out on a channel by channel basis from the

data separating section,

To achieve the other object of the present invention, a
method for reproducing multiple audio signals is performed
by selecting the desired plurality of pieces of music to read
out sequentially the music data selected from the recording
medium, and classifying and storing the music data read out
from a recording medium in accordance with the kind of
music. Then, after the music data is classified and stored, the
music data is simultaneously read out to be reproduced.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a construction of an
audio data reproducing apparatus using a semiconductor
memory card according to one embodiment of the present
invention;

FIG. 2 is a detailed circuit diagram showing the memory
controlling section of FIG. 1;

FIG. 3 is a detailed circuit diagram showing the data
separating section of FIG. 1;

FIG. 4 is a view showing a memory map of the recording
medium according to the present invention;

FIGS. 5A to 5C show the state of the internal addresses
per channel of the memories according to the present
invention;

FIGS. 6A and 6B show operational waveforms of respec-
tive sections according to the present invention; and

FIGS. 7A and 7B are control flowcharts for simulta-
neously reproducing music data of several songs according

to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

An apparatus and method for reproducing audio data
using a semiconductor memory card according to the present
invention will be described in detail with reference to the
accompanying drawings.

FIG. 1 is a block diagram showing a coastruction of the
audio data reproducing apparatus using a semiconductor
memory card according to one embodiment of the present
invention. Here. a key input section 10 is provided with
various function keys such as a record key. a select key. and
a stop key to produce an instruction in accordance with a key
input, thereby allowing for the selection of one or more
pieces of music. A system controller 12 generates a control
signal in accordance with the input key data output from key
input section 10. A recording medium 16, recorded with
compressed music data. provides the music data selected
under a predetermined control. Memory controlling section
14 performs the multiple music selection of the music data
recorded on recording medium 16 to output the data under
the control of system controller 12. A data separating section
18 receives the multiple-selected music data from recording
medium 16 under control of memory controlling section 14
to store or read out respective music data by channel in
accordance with a channel memory selection signal, a read
clock CLK1 and a write clock CLK2 of system controller
12. First, second and third expanding sections 20, 22 and 24
expand compressed music data read out from data separating
section 18 by channel. thereby providing the expanded
music data. First, second and third digital-to-analog (D/A)
converters 26, 28 and 30 respectively convert the digital
music data expanded to be provided per channel from first
to third expanding sections 20, 22 and 24 into analog music



d,764.560

3

data. First, second and third amplifiers 32. 34 and 36
respectively amplify the signals converted into the analog
music data from first to third D/A converters 20, 22 and 24
to a predetermined level to output the selected music.

FIG. 2 is a detailed circuit diagram showing the memory
controlling section shown in FIG. 1. A playback/record
interval setting signal G generated from system controller 12
is inverted via an inverter 40 to be supplied as one input of
an AND gate 42 which then performs the AND operation
upon inverted integral setting signalG and write clock signal
CLK2. thereby supplying the logical product to a recording-
medium address generator 46. A NAND gate 44 performs
the NAND operation upon channel memory selection sig-
nals D, E and F produced from system controller 12 to
supply the result as a clear signal CLR to the recording-
medium address generator 46. Following this operation,
recording-medium address generator 46 receives a pre-set
address generated from system controller 12 and a signal
from AND gate 42 as a clock to generate a recording
medium address.

FIG. 3 is a detailed circuit diagram showing the data
separating section of FIG. 1, in which three inverters 50, 52
and 54 invert channel memory selection signals D, E and F
generated from system controller 12 to provide them as
respective inputs to three AND gates 56, 58 and 690. Then,

three AND gates 56, 58 and 60 perform the AND operation
upon the music data from recording medium 16 and inverted

channel memory selection signals D, E and F to supply the
result of the logical product to memories 72, 74 and 76. First,
second and third multiplexers 62, 64 and 66 respectively
select either one of read clock signal CLK1 and write clock
signal CLK2 in accordance with channel memory selection
signals D, E and F generated from system controller 12, so
that the selected signals are provided to respective memories
72,74 and 76. A fourth multiplexer 68 selects either one of
read clock signal CLLK1 and write clock signal CLLK2 in
accordance with the playback/record interval setting signal
G generated from system controller 12 to supply the selected
signal to address genecrator 70. After being cleared by the
interval setting signal G generated from system controller
12. address generator 70 produces read and write addresses
in accordance with the clock signal selected by fourth
multiplexer 68 to provide the result to respective memories
72, 74 and 76. The above-mentioned first, second and third
memories 72, 74 and 76 respectively receive the music data
provided after being subjected to the AND operation from
AND gates 56, 58 and 60 to read or write the data in

accordance with the address generated from address gen-
erator 70.

FIG. 4 is a view showing a memory map of the recording
medium according to the present invention. Here, the
recording medium is recorded with several pieces of music
and each piece of music is characterized by a start address
which is associated with corresponding music data.

FIGS. 5A to 5C show the states of the internal addresses
per channel of the three memories 72, 74, and 76 according
to the present invention.

More specifically, FIG. SA illustrates the first 256-byte
memory stored with the first music selection at addresses
OOH~FFH. FIG. SB is the second 256-byte memory stored
with the second music selection at addresses QO0H~FFH, and
FIG. SC 1s the third 256-byte memory stored with the third
music selection at addresses Q0OH~FFH.

FIGS. 6A and 6B show operational waveforms of respec-
tive sections according to the present invention, and FIGS.
7A and 7B are control flowcharts for simultaneously repro-
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4

ducing music data of several pieces of music according to
the present invention.

Referring to the aforementioned FIGS. 1 to 7, one pre-
ferred embodiment of the present invention will be
described in detail.

As an initial matter, recording medium 16 is recorded with
the plurality of compressed music data as shown in FIG. 4.
A user selects a piece of music from the music data recorded
in recording medium 16. Referring to FIG. 7A. in step 101,
system controller 12 receives information for music selec-
tion. For example, if the music selection keys selected are 1.
3 and S, system controller 12 stores the start addresses
comresponding to the first, third and fifth music selections in
a syscon register in step 102. In step 103, system controller
12 checks whether a play key signal is provided from key
input section 10. When the play key signal is supplied. in
step 104, system controller 12 provides the start address of
the first music selection among the start addresses for first,
third and fifth music selections stored in the syscon register
to recording-medium address generator 46 shown in FIG. 2.
The recording medium address generator may comprise a
preset counter. The preset counter does not begin the count-
ing from zero but designates a specific address. incremented
one by one to count from the designated count value. In step
103, system controller 12 sets first channel memory selec-
tion signal D and playback/record interval setting signal G
to zero. First channel selection signal D produced from
system controller 12 i1s subjected to the NAND operation via
NAND gate 44 to be inverted into D as shown in FIG. 6.
thereby clearing recording-medium address generator 46.
Then. playback/record interval setting signal G is inverted
into G, as shown in FIG. 6A. via inverter 40, to be supplied
to AND gate 42. At this time, AND gate 42 performs the
AND operation upon the write clock signal as CLK2 shown
in FIG. 6A from system controller 12 and G to supply the
result as the clock signal of recording-medium address
generator 46 as X_ (LK shown in FIG. 6A. Therefore,
recording-medinum address generator 46 produces the
address with respect to the first music selection to supply it
to recording medium 16. Then. recording medium 16 is read
out to provide the music data corresponding to the start
address of first selection. Also, first channel memory selec-
tion signal D generated from system controller 12 is inverted
via inverter 50 to be supplied to AND gate 56 which
performs the AND operation upon the data read out from
recording medium 16 and inverted signal D to produce the
logical product to first memory 72. At this time. since the
first multiplexer 62 is supplied with a low signal correspond-
ing to first channel memory selection signal D via a selection
terminal §, write clock signal CLK2 supplied to an input
terminal A is selected to be provided to a read/write loading
terminal R/W of first memory 72. Additionally, fourth mul-
tiplexer 68 is supplied with a low signal corresponding to the
interval sefting signal G via a selection terminal S. Thus,
write clock signal CLK2 supplied to input terminal A is
selected to be supplied as the clock of address generator 70.
By so doing, address generator 70 generates addresses
augmented from zero to 255, thereby providing the gener-
ated address as the address for the first memory 72.
Accordingly, first memory 72 writes the first music selection
data I__D shown in FI(5. 6B, which is received via AND gate
56 as the address continuously augmented from zero to 258.
Here, address generator 70 has an output value of zero once
the counting value reaches 256 while being augmented from
Zero to 255, so that the output value is provided to system
controller 12 as a carry signal. Thus, in step 106, system
controller 12 determines whether the counting number is
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augmented or not in accordance with the input of the carry
signal. If the counting is augmented to 256 in step 106, the
program proceeds to step 107. Thus, system controller 12
sets first channel memory selection signal D to one to stop
the write operation into first memory 72. Once the music
data with respect to the first music selection is finished,
system controller 12 supplies the second channel memory
selection signal as E shown in FIG. 6A to memory control-
ling section 14 to generate the start address of the third
selection. At this time, system controller 12 provides the
start address of the third music selection stored in the syscon
register to recording-medium address generator 46 compris-
ing the preset counter. In addition, system controller 12 sets
the second channel memory selection signal to zero as E
shown in FIGS. 6A and 7A. Second chapnnel memory
selection signal E produced from system controller 12 is
subjected to the NAND operation via NAND gate 44 to be
inverted as E shown in FIG. 6B, thereby clearing recording-
medium address generator 46. Then, selected-music
playback/record interval setting signal G is inverted by
inverter 40 such that G is supplied to AND gate 42. At this
time, AND gate 42 performs the AND operation upon the
write clock signal CLLK2 shown in FIG. 6A generated from
system controller 12 and the inverted playback/record inter-
val setting signal G to supply the logical product as the clock
signal X_ CLK to recording-medium address generator 46.
In response to the clock signal. recording-medium address
generator 46 genecrates the address with respect to the third
music selection to supply the address to recording medium
16 which then reads out information to supply the music data
with respect to the third music selection. Also, second
channel memeory selection signal E from system controller
12 is inverted via inverter 52 to be supplied to AND gate 58
which performs the AND operation upon the data read out
from recording medium 16 and inverted signal E to supply
the logical product to second memory 74. At this time, since
first multiplexer 64 is supplied with the low signal corre-
sponding to second channel memory selection signal E to
selection terminal S thereof. write clock signal CLK2
received via input terminal A is selected to be supplied to
read/write loading terminal R/W of second memory 74.
Fourth multiplexer 68 supplied with the low signal corre-
sponding to the playback/record interval setting signal as G
shown in FIG. 6A is supplied via selection terminal S. so that
write clock signal CLK2 received into input terminal A is
selected to be supplied as the clock of address generator 70.
By this operation, address generator 70 generates the
addresses augmented from zero to 255 to be provided as the
address of second memory 72. Therefore. second memory
74 writes the music data for the third selection as1__E shown
in FIG. 6B provided via AND gate 58 in accordance with the
address continuously augmented from zero to 255. In
address generator 70, the output value becomes zero once
the counting value reaches 256 while being augmented from
zero to 255. Then. the output is supplied to system controller
12 as the carry signal as shown in FIG. 6B. In step 1909,
system controller 12 determines whether the counting is
augmented to 256 resulting from the input of the carry
signal. If the counting is augmented to 256 in step 109, step
110 is executed to allow system controller 12 to set second
channel memory selection signal E to one, thereby termi-
nating the write operation into second memory 74.

When the music data write with respect to the third music
selection is finished, system controller 12 supplies the third
channel memory selection signal as F shown in FIG. 6A to
memory controlling section 14 to permit the generation of
the start address of the fifth music selection. Accordingly.
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system controller 12 provides the start address of the fifth
selection stored in the syscon register to recording-medium

address generator 46. Third channel selection signal F
generated from system controller 12 is NAND processed via
NAND gate 44 to be inverted as F shown in FIG. 6A.
thereby clearing recording-medium address generator 46.
Also. playback/record interval setting signal G is inverted
into G as shown in FIG. 6A via inverter 40 to be supplied to
AND gate 42. At this time, AND gate 42 performs the AND
operation upon the write clock signal as CLK2 shown in
FIG. 6 generated from system controller 12 and inverted
playback/record interval setting signal G to be provided as
the clock signal of recording-medium address generator 46.
Therefore. recording-medium address generator 46 gener-
ates the address with respect to the fifth music selection to
supply the result to recording medium 16 which reads out
the music data with respect to the fifth music selection. Also.
third channel memory selection signal F from system con-
troller 12 is inverted via inverter 54 to be supplied to AND
gate 60 which ANDs the data read out from recording
medium 16 and inverted signal F to supply the logical
product to third memory 76. At this time, since the third
multiplexer 66 is supplied with the low signal corresponding
to third channel memory selection signal F via selection
terminal S, write clock signal CLLK2 received via input
terminal A is selected to be supplied to read/write loading
terminal R/W of the third memory 76. Fourth multiplexer 68
is supplied with the low signal corresponding to playback/
record selection setting signal as G shown in FIG. 6 via
selection terminal S. Thus, write clock signal CLK2
received into input terminal A is selected to be supplied as
the clock of address generator 70. In response to the clock,
address generator 70 produces the addresses augmented
from zero to 255. thereby providing the address as the
address of third memory 76. Accordingly, third memory 76
writes the fifth music data as I_F shown in FIG. 6B,
received via AND gate 60, in accordance with the address
being augmented from zero to 255. Here, the output value of
address generator 70 becomes zero when the counting value
reaches 256 while being augmented from zero to 2535, so that
the output value is supplied to system controller 12 as the
carry signal. Therefore, system controller 12 determines
whether the counting value is augmented to 256 according
to the input of the carry signal. In case of count augmenting
to 256 in step 112, the program proceeds to step 113 to allow
system controller 12 to set third channel memory selection
signal F to one, thereby terminating the write operation into
third memory 76. Thereafter, system controller 12 sets
playback/record selection setting signal G to one to stop the
access to first, second third memories 72, 74 and 76.
Additionally, in step 114, system controller 12 checks
whether a stop key is received from key input section 10 to
stop the playback operation once the stop key stop is
received, and exits the program. Meanwhile, no stop key
input in step 114 denotes the state that the reproduction is
being currently carried out. Consequently, step 115 1is
executed to allow system controller 12 to control read out of
the music data stored in first, second and third memories 72,
74 and 76. respectively.

To describe the simultaneous reproduction of the music
data, selected music data is stored in first to third memories
72. 74 and 76. First to third channel memory selection
signals D, E and F are in the high state as shown in FIG. 6A.
These signals are supplied, in turn, to selection terminals S
of first to third multiplexers 62, 64 and 66. respectively. In
this manner, first, second and third multiplexers 62, 64 and
66 sclect the read clock signal as CLK1 shown in FIG. 6A
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received via respective input terminals B, so that the selected
signals are provided to read/write loading terminals R/W of
first, second and third memories 72, 74 and 76 to force first.
second and third multiplexers 62. 64 and 66 to operate in the
read mode. The high state signals being first, second and
third channel memory selections D, E and F are inverted via

inverters 50. 52 and 54 to be supplied as respective inputs of
three AND gates 56, 58 and 60 as the low signals.

Accordingly, AND gates 56, 58 and 60 supply low signals to
read out the input data of first. second and third memories
72,74 and 76. Also. since fourth multiplexer 68 is supplied
with the high signal corresponding to the playback/record
interval setting signal as G shown in FIG. 6A. write clock
signal CLK1 received via input terminal B is selected to be
supplied as the clock of address generator 70. By this
operation, address generator 70 produces the read address to
first, second and third memories 72, 74 and 76. Therefore,
first, second and third memories 72, 74 and 76 simulta-
neously read out music data corresponding the first, third
and fifth music selections to provide them to first, second
and third expanding sections 20, 22 and 24, respectively.
The expanding sections expand the compressed music data
per channel from first. second and third memories 72, 74 and
76. This music data is provided to first, second and third D/A
converters 26, 28 and 30. First, second and third D/A
converters 26. 28 and 30 respectively convert the digital
music data expanded per channel from first, second and third
expanding sections 20, 22 and 24 into the analog music data,
thereby supplying the result to first, second and third ampli-
fiers 32, 34 and 36. First. second and third amplifiers 32, 34
and 36 respectively amplify the signals converted into the
analog music data in first, second and third D/A converters
20. 22 and 24 by the predetermined level, thereby providing
them via L-channel output terminals and R-channel output

terminals.

Here, the time for writing the data of 256 bytes should be
within one cycle of read clock CLK1 for reading out the data
of 256 bytes. For example, if read clock CLK1 is 44.1 kHz.
the data of 256 bytes*3 can be recorded in first, second and
third memories 72, 74 and 76 within one cycle of read clock

CLK1 only when write clock CLK2 exceeds 34 MHz.
Furthermore, the operation can be stable when the memory
access time is at least 30 ns.

In another embodiment of the present invention, unless
the music data recorded on recording medium 16 is
compressed, the apparatus may be modified to exclude first
to third expanding sections 20. 22 and 24 as shown in FIG.
1 for enabling the simultaneous reproduction of several
pieces of music without departing from the scope of the
invention.

As a result, when the plurality of music data recorded on
the recording medium is selected to be reproduced in the
acoustic reproduction apparatus, the selected number of
music data is sequentially transferred to be stored in respec-
tive channel memories. Then, upon the completion of
storage. the music data stored per channel is simultaneously
reproduced. In this manner, many people can simultaneously
listen several pieces of music via a single music reproducing
apparatus.

Therefore, it should be understood that the present inven-
tion is not limited to the particular embodiment disclosed
herein as the best mode contemplated for carrying out the
present invention. The present invention is not limited to the
specific embodiments described in this specification, but
includes all that is encompassed by the appended claims.

What is claimed is:

1. An apparatus for simultaneously reproducing multiple
audio signals recorded on a recording medium such that the
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multiple audio signals recorded on said medium can be
selectively reproduced comprising:

key input means. provided with various function keys, for
selecting audio signals recorded on said recording
medium;

system controlling means for generating read and write
clocks to control the timing of the reading of said
multiple andio signals, for generating an interval set-
ting signal, and for generating channel memory selec-
tion signals in response to said key input means:;

memory controlling means for generating addresses for
reading out said audio signals from said recording
medium under the control of said interval setting signal
and said write clock of said system controlling means:;
and

data separating means for receiving the multiple audio
signals read out from said recording medium, and for
storing and simultaneously outputting said multiple
audio signals in respective channels in accordance with
said channel memory selection signal, read clock
signal, and write clock signal output by said system

controlling means.

2. An apparatus for simultaneously reproducing multiple
audio signals recorded on a recording medium such that the
multiple audio signals recorded on said medium can be
selectively reproduced comprising:

key input means, provided with various function keys. for

selecting audio signals recorded on said recording
medium;

system controlling means for generating read and write

clocks to control the timing of the reading of said
multiple audio signals, for generating an interval set-
ting signal. and for generating channel memory selec-
tion signals in response to said key input means;

memory controlling means for generating addresses for
reading out said audio signals from said recording
medium under the control of said interval setting signal
and said write clock of said system controlling means;
and

data separating means for receiving the multiple audio
signals read out from said recording medium. and for
storing and outputting said multiple audio signals in
respective channels in accordance with said channel
memory selection signal, read clock signal. and write
clock signal output by said system controlling means;

wherein said memory controlling means comprises:

an inverter for inverting said interval setting signal
generated by said system controlling means;

an AND gate for performing the AND operation upon
1) the inverted interval setting output by said inverter
and 2) said write clock signal generated by said
system controlling means;

recording-medium address generating means for
receiving a pre-set address from said system con-
trolling means and receiving the output from said
AND gate to generate a recording medium address;
and

a NAND gate for performing the NAND operation
upon said channel memory selection signals gener-
ated by said system controlling means to clear said
recording-medium address generating means.

3. An apparatus for reproducing multiple audio signals as
claimed in claim 2, wherein said data separating means
COMPrises:

inverting means for inverting said channel memory selec-

tion signals generated by said system controlling
means;
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AND means for performing the AND operation upon 1)
said audio signals output from said recording medium
and 2) said inverted channel memory selection signals;

first clock selecting means for receiving said read clock
signal and write clock signal generated by said system
controlling means to select one of said read out and
write clock signals in accordance with said channel
memory selection signals;

second clock selecting means for selecting one of said

read and write clock signals in accordance with said
channel memory selection signals; and

address generating means. responsive to the output of said
second cock selecting means after being cleared by a
signal from said system controlling means, for gener-
ating read and write addresses for a plurality of
memories, wherein
said memories receive and output said audio signals in
accordance with said read and write addresses gen-
erated by said address generating means.

4. An apparatus for simultaneously reproducing multiple
audio signals recorded on a recording medium recorded with
compressed data such that the multiple audio signals
recorded on said medium can be selectively reproduced
comprising:

key input means, provided with various function keys, for

selecting audio signals recorded on said recording
medium;

system controlling means for generating read and write

clocks to control the timing of the reading of said
multiple audio signals, for generating an interval set-
ting signal, and for generating channel memory selec-
tion signals in response to said key input means;

memory controlling means for generating addresses for
reading out said audio signals from said recording
medium under the control of said interval setting signal
and said write clock of said system controlling means;

data separating means for receiving the multiple audio
signals read out from said recording medium, and for
storing and simultancously outputting said multiple
audio signals 1n respective channels in accordance with
said channel memory selection signal, read clock
signal. and write clock signal output by said system
controlling means; and

expanding means for expanding said compressed data
read out from said respective channels by said sepa-
rating means.
>. An apparatus for simultaneously reproducing multiple
audio signals recorded on a recording medium recorded with
compressed data such that the multiple audio signals
recorded on said medium can be selectively reproduced
comprising:
key input means, provided with various function keys, for
selecting audio signals recorded on said recording
medium;
system controlling means for generating read and write
clocks to control the timing of the reading of said
multiple audio signals, for generating an interval set-
ting signal, and for generating channel memory selec-
tion signals in response to said key input means:;
memory controlling means for generating addresses for
reading out said audio signals from said recording

medium under the control of said interval setting signal
and said write clock of said system controlling means;

data separating means for receiving the muiltiple audio
signals read out from said recording medium, and for
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storing and outpufting said multiple audio signals in
respective channels in accordance with said channel
memory selection signal, read clock signal, and write
clock signal output by said system controlling means;

and

expanding means for expanding said compressed data
read out from said respective channels by said sepa-
rating means,

wherein said memory controlling means comprises:

an inverter for inverting said interval setting signal
generated by said system controlling means;

an AND gate for performing the AND operation upon
1) the inverted interval setting output by said inverter
and 2) said write clock signal generated by said
system controlling means;

recording-medium address generating means for
receiving a pre-set address from said system con-
trolling means and receiving the output from said
AND gate to generate a recording medium address;
and

a NAND gate for performing the NAND operation
upon said channel memory selection signals gener-
ated by said system controlling means to clear said
recording-medium address generating means.

6. An apparatus for reproducing muitiple audio signals as
claimed in claim 5§, wherein said data separating means
comprises:

inverting means for inverting said channel memory selec-

tion signals generated by said system controlling
means;

AND means for performing the AND operation upon 1)

said audio signals output from said recording medium
and 2) said inverted channel memory selection signals;

first clock selecting means for receiving said read clock
signal and write clock signal generated by said system
controlling means to select one of said read out and
write clock signals in accordance with said channel
memory selection signals;

second clock selecting means for selecting one of said
read and write clock signals in accordance with said
channel memory selection signals; and

address generating means, responsive to the output of said
second clock selecting means after being cleared by a
signal from said system controlling means, for gener-
ating read and write addresses for a plurality of
memories, wherein
said memories receive and output said audio signals in
accordance with said read and write addresses gen-
erated by said address generating means.

7. A method for simultaneously reproducing multiple
audio signals recorded on a recording medium such that
multiple audio signals recorded on said medium can be
selectively reproduced, said method comprising the steps of:

selecting a plurality of audio signals;

sequentially reading out the selected audio signals from

said recording medium;

storing the audio signals read out from said recording

medium; and

simultaneously reading out said stored signals.

8. The method of reproducing multiple audio signals of
claim 7, further comprising the step of:

amplifying said simultaneously read out signais.

9. The method of reproducing multiple audio signals of
claim 7, wherein in said storing step, said audio signals are
stored in a plurality of memories and said storing step further
comprises the steps of:
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setting a counter to a first designated address to store said
audio signal corresponding to a respective selected
audio signal in said first designated address in a first

memory;

incrementing said counter to successively store said audio
signal in subsequent addresses;

stopping the storage of information to said first memory
when said counter reaches a second designated address;

and

repeating said setting step, said incrementing step., and
said stopping step for a subsequently selected audio
signal in a subsequent memory until each said selected
audio signals is stored in a respective memory.
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10. A method for simultaneously reproducing multiple

audio signals recorded on a recording medium such that
multiple audio signals recorded on said medium can be
selectively reproduced, said method comprising the steps of:

selecting a plurality of audio signals:;

sequentially reading out the selected audio signals from
said recording medium;

classifying audio signals read out from recording medium
in accordance with a kind of music;

storing said audio signals read out from said recording
medium; and

simultaneously reading out said stored signals.
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